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54) ENGINE STARTING CONTROL DEVICE 



57)Abstract: 

>ROBLEM TO BE SOLVED: To improve the stability of an engine in a 
everse rotation control of reversely rotating a crankshaft to a prescribed 
osition just after the stop of the engine to prepare for the following 
ngine starting. 

lOLUTION: This control device comprises reverse rotation control means 
or starting the reveres current-carrying to a starter motor after the stop 
f the engine^ crank angle detecting means for detecting that the 
eversely rotating crankshaft attains a top dead center-corresponding 
ngle, and a reverse rotation load detecting means for detecting the 
everse rotation load of the crankshaft. The reverse rotation control 
leans terminates the reverse current-carrying in response to the earlier 
»ne of the detection of the attainment to the top dead center- 
jorresponding angle of the crankshaft by the crank angle detecting means 
mark X on the curve A of Fig. 6 (c)] and the detection of a rise of 
everse rotation load by the reverse rotation load detecting means [mark 
C on the curve B of Fig. 6 (c)]. 
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LAIMS 



;)laim(s)] 

;;;iaim 1] In the engine starting control imit with which is made to reverse the crankshaft to a position and the next 
igine starting is equipped after an engine shutdown The starter motor which rotates normally and reverses a 
•ankshaft, and the inversion control means which start the inversion energization to a starter motor after an engine 
lutdown, A crank angle detection means to detect that the crankshaft to reverse reached the top dead center equivalent 
igle of a piston. An inversion load detection means to detect the inversion load of the aforementioned crankshaft is 
eluded, the aforementioned inversion control means The engine starting control unit characterized by that the 
tainment to the top dead center equivalent angle of a crankshaft was detected by the aforementioned crank angle 
jtection means and that the rise of an inversion load was detected by the aforementioned inversion load detection 
cans, and answering ******** or the earlier one and ending the aforementioned inversion energization. 
;;iaim 2] It is the engine starting control unit according to claim 1 characterized by reducing rather than while a 
ankshaft passing the driving torque at the time of reversing the aforementioned starter motor through the 
brementioned top dead center equivalent angle and its near region and a crankshaft passing througih other angle 
gions. 

:;iaim 3] The aforementioned inversion load detection means is an engine starting control unit according to claim 1 
laracterized by detecting an inversion load based on change of the angular velocity of the crankshaft to reverse. 
:iaim 4] The aforementioned inversion load detection means is an engine starting control xmit according to claim 3 
laracterized by representing change of the angular velocity of the aforementioned crankshaft with change of the 
igular velocity of the starter motor detected by the aforementioned angle-of-rotation detection means including an 
igle-of-rotation detection means by which the aforementioned starter motor detects the angle of rotation. 
:iaim 5] It is the engine starting control unit according to claim 1 to 4 which the aforementioned engine is a four 
roke cycle engine, and is characterized by the aforementioned crank angle detection means being a pulser for ignition 
hich detects ignition timing. 
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ETAILED DESCRIPTION 



Detailed Description of the Invention] 
)001] 

rhe technical field to which invention belongs] this invention relates to the engine starting control xmit which carries 
at cranking of the engine by the starter motor, and is put into operation, and relates to the engine starting control unit 
hich carries out cranking of the crankshaft to a position to an opposite direction after an engine shutdown, and 
aproves startability especially. 
)002] 

Description of the Prior Art] In order to reduce the cranking torque at the time of putting an engine into operation and 
► raise the startability of an engine, before putting an engine into operation, a crankshaft is made to rotate reversely, it 
;tums to a position, and the technology of improving the startability of an engine is indicated by JP,6-6445 1 ,A or 
^,7-71350,A by putting an engine into operation from the inversion position concemed. 
)003] 

>roblem(s) to be Solved by the Invention] With the above-mentioned conventional technology, since a crankshaft is 
jversed with big cranking torque, a crankshaft is retumed, until just before reaching the compression top dead center 
trough which it passed at the time of normal rotation. For this reason, if the inversion energization to a drive (starter) 
lotor is judged, a crankshaft will advance in the normal rotation direction with the compression reaction force of a 
iston. 

)004] Here, in the control system which makes it reverse at the time of engine starting, and rotates a crankshaft 
Drmally immediately after that like the above-mentioned conventional technology, since the aforementioned 
impression reaction force and the normal rotation driving force by the starter motor get across to a crankshaft 
multaneously, although a crankshaft advances in the normal rotation direction with the aforementioned compression 
jaction force, thereby, startability is not spoiled. 

)005] On the other hand, in the system which is reversed to a position not immediately after the time of engine 
arting but immediately after an engine shutdown, and equips the next engine starting with a crankshaft, when the 
rankshaft advanced in the normal rotation direction with the compression reaction force of a piston, since an inlet 
ingth became short at the time of the next engine starting, a desired inertia force was not obtained, but there was a 
roblem that the startability of an engine was not ftiUy improvable. 

)006] the purpose of this invention is in the inversion control with which solves the technical problem of the above- 
lentioned conventional technology, is made to reverse a crankshaft to a position inraiediately after an engine 
lutdown, and the next engine starting is equipped to enable it to improve the startability of an engine to ten parts 

)007] 

vleans for Solving the Problem] In the engine starting control unit with which it is made to reverse to a position and 
lis invention equips the next engine starting with the crankshaft after an engine shutdown in order to attain the above- 
lentioned purpose The starter motor which rotates normally and reverses a crankshaft, and the inversion control 
leans which start the inversion energization to a starter motor after an engine shutdown, A crank angle detection 
leans to detect that the crankshaft to reverse reached the top dead center equivalent angle of a piston. An inversion 
)ad detection means to detect the inversion load of a crankshaft is included, the aforementioned inversion control 
leans It is characterized by that the attainment to the top dead center equivalent angle of a crankshaft was detected by 
le crank angle detection means and that the rise of an inversion load was detected by the inversion load detection 
leans, and answering ******** qj- earlier one and ending inversion energization. 

)008] If according to the above-mentioned feature a crankshaft reaches to a top dead center equivalent angle in front 
ither than the inversion load of a crankshaft rises, the position concemed will be predicted near the exhaust air top 
ead center. Therefore, if inversion energization is stopped in the position concemed, with an inertia force, it can be 
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ade to be able to reverse further and a crankshaft can be returned to this side (at the time of an inversion) of a 
)mpression top dead center. 

1009] On the other hand, if the inversion load of a crankshaft rises in front rather than a crankshaft reaches to a top 
3ad center equivalent angle, since the position concerned is already before a compression top dead center (at the time 
Fan inversion), if inversion energization is stopped here, it will be before a compression top dead center (at the time 
Fan inversion), and a crankshaft can be stopped in the position where compression reaction force is small. 
)010] 

imbodiments of the Invention] Hereafter, with reference to a drawing, this invention is explamed m detail. Drawmg J, 
the whole motor-scooter type motor bicycle side elevation which applied the power generation control unit for 
shicles of this invention. 

)01 1] It is connected through the floor section 4 with low body front part and body rear, and the body frame which 
takes the frame of the body consists of a down tube 6 and a main pipe 7 in general. A fiiel tank and a receipt box (not 
lown [ both ]) are supported with the main pipe 7, and the sheet 8 is arranged in the upper part. 
)012] It is supported to revolve by the steering head 5, and a handle 1 1 is formed up, a front fork 12 is prolonged in 
le body front part below, and the front wheel FW is supported to revolve with it by the soffit. The upper part of a 
andle 1 1 is covered with the handle covering 13 which served as the instrument board, a bracket 15 protrades on the 
andup subordinate edge of the main pipe 7 - having - this bracket 15 - the hanger bracket 1 8 of the swing unit 2 - a 
tik ~ connection support of the rocking is enabled through the member 16 

)013] The four stroke cycle engine E of a single cylinder is carried in the front part at the swing unit 2. It applies to 
ack from this engine E, the belt formula nonstep variable speed gear 10 is constituted, and the rear wheel RW is 
ipported to revolve by the reducer style 9 prepared in the rear through the centrifiigal clutch. The rear shock absorber 
is infixed between the upper limit of this reducer style 9, and the up flection of the main pipe 7. The air cleaner 14 
Dnnected with the carburetor 17 and this carburetor 17 which were connected to the inlet pipe 19 which extended from 
ngine E is arranged in the front part of the swing unit 2. 

)014] Drawing 2 is the cross section which cut the aforementioned swing unit 2 along with the crankshaft 201, and 
jcpresses that the same sign as the above is the same, or the equivalent portion. 

)015] The swing unit 2 is covered by the crank case 202 constituted by coalescing in the crank cases 202L and 202R 
n either side, and the crankshaft 201 is supported free [ rotation ] by the bearings 208 and 209 fixed to crank-case 
02R. The connecting rod (not shown) is connected with the crankshaft 201 through the crank pin 213. 
)016] Left crank-case 202L serves as the belt formula infinitely variable room case, and is prepared in the crankshaft 
01 prolonged to left crank-case 202L possible [ rotation of the belt driving pulley 210 ]. The belt driving pulley 210 
onsists of fixed side pulley half object 210L and movable side pulley half object 21 OR, fixed side pulley half object 
lOL fixes through a boss 21 1 in the left end section of a crankshaft 201, and spline fitting of the movable side pulley 
alf object 21 OR can be carried out on the right-hand side at a crankshaft 201, and it can approach and desert fixed side 
uUey half object 210L. Between both pulley half object 210L and 210R, V belt 212 is rolled almost. 
3017] On the right-hand side of movable side pulley half object 210R, the cam plate 215 has fixed to the crankshaft 
01, and slide piece 215a prepared in the periphery edge is engaging with cam plate sliding boss section 210Ra formed 
1 shaft orientations at the periphery edge of movable side pulley half object 210R free [ sliding ]. The cam plate 215 of 
lovable side pulley half object 21 OR has the taper side where periphery approach inclined in the cam plate 215 side, 
nd the dry wait pole 216 is held in the dead air space between this taper side and movable pulley half object 210R. 
3018] If the rotational speed of a crankshaft 201 increases, the aforementioned dry wait ball 216 of movable side 
uUey half object 21 OR and the cam plate 215 which does [ both ] and rotates moves in the centrifiigal direction with a 
entrifiigal force, and movable side pulley half object 210R will be pressed by the dry wait ball 216, will move to a 
2ft, and will approach fixed side pulley half object 210L. Consequently, V belt 212 inserted between both pulley half 
bject 210L and 21 OR moves in the centrifiigal direction, and the diameter of volume credit becomes large. 
0019] The passive-movement pulley (not shown) corresponding to the aforiementioned belt driving pulley 210 is 
brmed in the posterior part of vehicles, and V beh 212 is almost wound around this passive-movement pulley. 
S^ccording to this belt transfer mechanism, the automatic regulation of the power of Engine E is carried out, it is told to 
centrifiigal clutch, and drives a rear wheel RW through the aforementioned reducer style 9 grade. 
0020] In right crank-case 202R, a starter-cum-the generator 1 which combined the starter motor and the AC generator 
s arranged. In a starter-cum-the generator 1 , the outer rotor 60 is being fixed to the nose-of-cam taper section of a 
xankshaft 201 with the screw 253. The inner stator 50 arranged inside an outer rotor 60 is screwed on a crank case 202 
vith a bolt 279, and is supported. ^ ^^ t 

0021] The fan 280 has fixed the skirt portion of the central cone section 280a to the outer rotor 60 with the bolt 246, 
ind the fan 280 is covered by the fan tunnel 281 through the radiator 282. 
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)22] On the crankshaft 201, the sprocket 231 is being fixed between a starter-cum-the aforementioned generator 1, 
1 the bearing 209, and the chain for driving a cam shaft (not shown) from a crankshaft 201 is almost wound around 
s sprocket 231. In addition, the aforementioned sprocket 231 is formed in one with the gear 232 for transmitting 
wer to the pvimp made to circulate through lubricous oil. 

)23] Drawing 3 is the block diagram of the control system of a starter-cum-the aforementioned generator 1, and 
Dresses that the same sign as the above is the same, or the equivalent portion. 

)24] The three-phase-circuit full-wave-rectification bridge circuit 400 which carries out full wave rectification of the 
ee-phase alternating current which the generator ability of a starter-cum-the generator 1 generates, the regulator 100 
lich restricts the output of the full-wave-rectification bridge circuit 400 to the regulation voltage (regulator operating 
tential:, for example, 14.5 V) of a schedule, and the swing back control section 700 which reverses a crankshaft 201 
a position after an engine shutdown are formed in ECU. 

)25] The Rota angle sensor 29, an ignition coil 21, the throttle sensor 23, the fuel sensor 24, the sheet switch 25, an 
e switch 26, the cooling coolant temperature sensor 27, and the ignition pulser 30 are connected to ECU, and a 
tecting signal is inputted into ECU from each part. The ignition plug 22 is connected to secondary [ of an ignition 
il21 ]. 

D26] Furthermore, the starter relay 34, a starting switch 35, the stop switches 36 and 37, the standby indicator 38, the 
5l indicator 39, a speed sensor 40, the motorcycle suitor 41, and a headlight 42 are connected to ECU. A dimmer 
itch 43 is formed in a headlight 42. 

327] Current is supplied to above-mentioned each part from a battery 46 through the main fuse 44 and a main switch 
. In addition, while the direct file of the battery 46 is carried out to ECU by the starter relay 34, it has the circuit 
nnected to ECU only through the main fiise 44 without a main switch 45. 

028] Drawing 4 is drawing having shown the composition of the principal part concerning swing back control of 
30ve ECU, and the three-phase-circuit full-wave-rectification bridge circuit 400 carries out parallel connection of the 
sets of two FET by which the series connection was carried out, and is constituted. 

029] In the swing back control section 700, the stage judging section 73 divides one rotation of a crankshaft 201 into 
» stages of stage #0-#35 based on the ou^ut signal of the Rota angle sensor 29, and judges the present stage by 
aking into a criteria stage (stage #0) detection timing of the pulse signal which the ignition pulser 30 generates. 
030] The stage pass time detection section 74 is based at time after the aforementioned stage judging section 73 
dges a new stage until it judges the next stage, and is pass time deltatn of the stage concerned. It detects. The 
version control section 75 is pass time deltatn detected by the judgment result and the aforementioned stage pass time 
Jtection section 74 by the aforementioned stage judging section 73. It is based and inversion drive instructions are 
jnerated. 

031] The duty ratio setting section 72 controls dynamically the duty ratio of the gate voltage supplied to each power 
ET of the full-wave-rectification bridge circuit 400 based on the judgment result by the aforementioned stage judging 
jction 73. A driver 71 supplies the driving pulse of the duty ratio by which a setup was carried out [ aforementioned ] 
each power FET of the fUU-wave-rectification bridge circuit 400. 

i032] Subsequently, operation of the above-mentioned swing back control section 700 is explained with reference to 
e flow chart of drawing 5 , and explanatory drawing of drawing 6 of operation. Drawing 6 (a) The relation of the 
anking torque (inversion load) and the degree of crank angle which are taken to reverse a crankshaft 201 is shown, 
id cranking torque goes up rapidly, just before reaching a compression top dead center (at the time of an inversion), 
his drawing (b) The relation between the degree of crank angle and a stage is shown, and it is this drawing (c). 
hange of the angular velocity of the crankshaft at the time of an inversion is shown. 

)033] If an engine shutdown is detected at Step SI 1, at Steps SI 2 and 813, the present stage already judged in the 
age judging section 73 will be referred to. Here, if the present stage is either of stage #0-#l 1, it will progress to Step 
14, if it is either of stage #12-#32, it will progress to Step SI 5, and if it is except it (namely, either of stage #33-#35), 
will progress to Step SI 6. At Steps SI 4 and SI 6, the duty ratio of a driving pulse is set up to 70% in the duty ratio 
3tting section 77, and it is set up to 80% at Step SI 5. 

)034] The dynamic control of such duty ratio is performed at the other angle in order to enable a quick inversion drive 
^hile fully reducing the angular velocity of a crankshaft 201 before [ that cranking torque increases ] a compression 
)p dead center equivalent angle (at the time of an inversion) at the time of an inversion so that it may explain in full 
etail behind. 

)035] At Step SI 7, a driver 71 controls each power FET of the full-wave-rectification bridge circuit 400 by duty ratio 
y which a setup was carried out [ aforementioned ], and starts inversion energization. Resistance- welding-time deltatn 
f stage #n which passed at Step SI 8 It is measured by the aforementioned stage pass time detection section 74. 
3036] At Step SI 9, it is judged in the inversion control section 75 whether the crankshaft 201 passed stage #0 (a top 
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sad center near [ i.e., ]). If stage #0 is not passed, in Step S21, the ratio [delta tn/delta tn-1] of pass time deltatn of the 
orementioned stage #n which passed immediately before, and pass time deltatn- 1 of stage # (n-1) which passed 
jfore it is compared with a reference value Rref (this operation form 4/3). The aforementioned pass time ratio [delta 
/delta tn-1] is a reference value Rref. If it has not exceeded, it returns to tiie aforementioned step SI 2, an inversion 
ive is connected, and each processing described above in parallel with this is repeated. 

'037] Here, an engine shutdown position, i.e., an inversion starting position, is drawing 6 (c). As Curve A showed 
he side near [ mid-position / of the compression top dead center of last time and next time ] a next compression top 
;ad center, if it puts in another way After passing through an exhaust air top dead center (at the time of normal 
■tation), in spite of carrying out the inversion drive of a starter-cum-the generator 1 to it being process in which a 
)mpression top dead center is reached by 70% of duty ratio, a crankshaft can pass stage #0 (exhaust air top dead 
jnter). Therefore, this is detected in Step SI 9, it progresses to Step S20, and it is judged whether the crankshaft 201 
ached stage #32. If judged with the crankshaft 201 having reached stage #32, since the aforementioned inversion 
lergization is stopped in Step S22, after rotating reversely a crankshaft fiirther with an inertia force, it will stop after 

S3 8] On the other hand, an inversion starting position is drawing 6 (c). As Curve B showed, if it puts in another way, 
e side near [ mid-position / of the compression top dead center of last time and next time ] the last compression top 
;ad center Since the inversion drive of a starter-cum-the generator 1 is carried out to it being process in which an 
diaust air top dead center is reached by 70% of duty ratio after passing through a compression top dead center (at the 
me of normal rotation) An inversion load is drawing 6 (a). If it goes up in this side (at the time of an inversion) which 
suits in stage #0 as shown, the angular velodty of a crankshaft 201 will fall rapidly. And in Step S21, if the 
brementioned pass time ratio [delta tn/delta tn-1] is judged to be 4/3 or more [ of a reference value ], the 
orementioned inversion energization will be stopped in Step S22, and the inversion of a crankshaft will stop almost 
multaneously with a halt of energization. 

)039] Thus, if it supervises whether the angular velocity of whether the crankshaft passed the top dead center 
juivalent angle and a crankshaft fell and a crankshaft passes through a top dead center with this operation gestalt at 
le time of an inversion at the time of the inversion drive after an engine shutdown Since inversion energization is 
ided when inversion energization is ended and tiie angular velocity of a crankshaft falls by increase of an inversion 
•ad immediately after it, irrespective of an inversion starting position, it is before the last compression top dead center 
It the time of an inversion), and a crankshaft can be returned to the low position of compression reaction force. 
)040] Furthermore, wifli this operation gestalt, since the angular velocity of a crankshaft 201 was detected based on 
le output of the Rota angle sensor 29 which detects the Rota angle (namely, stage) of a starter-cum-the generator 1, it 
. not necessary to form the sensor for detecting the angle of a crankshaft 201 separately. 

)041] . , 

iflfect of the Invention] According to this invention, the following effects are attamed. 

)042] (1) If the attainment to the top dead center equivalent angle of a crankshaft is detected in front rather than 
levation of the inversion load of a crankshaft is detected, since the position concerned can be predicted near the 
xhaust air top dead center, a crankshaft can be fiirther returned to a desired position with an inertia force by stopping 
iversion energization here. , ^ ■ ^ • • \ 

)043] Moreover, since the position concemed is before a compression top dead center (at the time of an mversion) 
nd compression reaction force is a low position when elevation of the inversion load of a crankshaft is detected in 
•ont rather than the attainment to the top dead center equivalent angle of a crankshaft is detected, a crankshaft can be 
topped by stopping inversion energization here in the low position of compression reaction force. 
3044] (2) The angular velocity of the crankshaft which reverses it since the inversion driving torque of a starter motor 
/as reduced rather than the other position in a top dead center and its near can be decelerated before a compression top 
ead center. Therefore, it not only can prevent that a crankshaft exceeds a compression top dead center equivalent 
ngle, but detection of the crankshaft having reached before the compression top dead center becomes easy. 
3045] (3) If a crankshaft passes through a top dead center at the time of an inversion, since it will stop inversion 
nergization immediately after it and a crankshaft will be fiirther reversed after that using an inertia force, the 
ssistance welding time to a starter motor can be shortened, and reduction of power consumption is attained. 
0046] (4) Since the angular velocity of a crankshaft was detected based on the output of the sensor which detects the 
lota angle of a starter motor, it is not necessary to form the sensor for detecting the angle of a crankshaft 201 
eparately. 
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^ta^tc. *»Bfl<i, :t.yi?yw±mz. ^ff)i^yy^n 

i:mMco{imit x-mm ^ ■tx}x<7)j:.yi^'yibmizmt h 
:^yi^'yitkmmmmm.izti\,\x. i^yy^m^JEWiiiJ: 

zmtk^-t^x^—S^=t~:ffb. x.yi^yff±nt(ZX9 

-^^-^^(om^mm^mth-thimMm^^b . m 

z b ^wim-h y vy9m^m%.b . ^ ^ y^mm 
mMM^^m-h^^-^ma^^b^^^. mmu 

-r^xi)-^\yn^z^\^xwm^^wj-th z b 

[00081 }Al\.tzim!,zX.fOii. i^^yy^lfyam^ 

b . m.m.\m%mjs&mb =tm^ixh. 

7WS:1ttt:»jT'$^(33t«$-«*-t:ffiBI±5E^<!D*|II (it 
feBS) ^xm-tZbtl^X'^h, 
[00091 -:er. 9 5 >':J'«l3&«-BEAffl^A^i'M-r 
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[00 1 01 

mmLtz^i'-i^m^m-9^M<o:kwmmmx'h^ . 
[00113 m^m^t^mmuii&^'^yomA S: 

Six?., mi^'y^'uxifi^im^^-y^^ (mzm^-it 
hsimm^iix^^^, 

[0012] m-n^mmxii. x^r o y^^ y k 5 izm 

^wrmziir^^ yhistfi^^ti^ z</)y'yy^y 
lat/^uyi^mtie^ifLxmm^mzm&^^ti 

[ 0 0 1 3 ] X-f y^/JL- .y h 2 tcJi, ^OBuSCtc:#S\, 
m<7)4^-< ^^iUx.y>'yEi)<mm^tiX\'^^. Z(r>x.y 
i^yEi}-^Wjizi}^'rx^vh^ms^mioif}^mfS. 
$ti. ^co'imizM'C^^ 9 y ^^ifrLxmi'fii>ixrmm. 
mm9izimRyfi>m^i.^tLX\,-^h, z<DmMmm9<D 

i^3y3ij^irl^^tiX\>^h, yy:2.~'yh2cr)mW> 
izit:^y'JyE.tt^(:>n^ 1 9 fctggg^iifc^ 

14*>*ffiig§nTl<^'S. 

[0 0 14] @2«, Btriex-<y^''a.- -y h2&^?7:/ 
^Itt 2 0 1 LTtBrBHTJ) 0 , ffiet H- 

[00 15] x^yyjL-yh2i,i. l£.^<^9'yy-^^ 
-X2 0 2L. 2 0 2R$r-&i*:LT«B&$ix4;?7:^^ 

^-x2 0 2i,zi&htL. f'^yi^t^20Ht. "^^y^ 

ir-;z.2 0 2Rl~iI^$ixf^W^tt2 0 8, 2 0 9t:<J; 
OllHsgffiC^SixTt^i>. ^7y:J'tt2 0 llcJi. 
:?^V:J'tr>'2 1 SSTtfi-LTa^-a^y K (135^^) 

[00 1 6] £;?7:x:?'^^-X2 0 2L{i, 
S3a$fii^-X$:«iaTt3 0, :£;?7y7ir-X2 0 2 
L S XWiftii' 9 2 0 1 tc<i'<./P MEI&r- 'J 2 

1 oi^EiiKTO^r^ft^iiTt^^, </^Mg^&r-l;2 

1 0«. liSffi!ir-'J^#2 1 OLt^S&Wr-U^ft: 

2 1 ORt*>4,>5:'). il«i!lr-'jifi#:2 1 OLti^^ 
yy^2Q\<ry&^mzifs:K2\ 1 Sr^LTS^^fL. 
-5-cO:&ffl!l(^-Br«jiir- 'J^* 2 1 0 R*^:? ^ V^iS 2 0 



1 (cxr^^ >«^Six. si^(i!ir-';^ft2 1 o l{c 
SBe • stRf s .1 fc & , Mr- y 2 1 0 L , 

2 1 0RraWi:V<;l.b2 1 2*^'^#^»t^>itTV^?, , 
[0017] »ri!Hil7 - U^i*:2 1 0 Kay^mx:\if]K 
rv-h2 1 5*i:?7>':?ll2 0 ItcS^^ix-CisO, 
•e«0J'mffiClJttfcX5-^ Ktf-X2 1 5a*«, ^tftffll 
7--'Jit^»2 1 0Rc7)H)g«t-!|i*[6lCmL;t7:7Ar 

m»;KxgP2 1 0Ratc:gl!ig|4tcfi-^LTV^ 
S. Ti&(Hr-Ui|if!|£2 1 0R<7)j<?i^r^-h2 1 5 
ti. i'f-jga^'9*^;<?-ivTl^-h2 1 5{i(Cli^t;^CT^-M- 
S2r*LTt50. Mx-v\-Hi:pri&T-l>^«s2 1 OR 
h<rm<n^mzY^-i^s.A h#'-/l'2 1 6**JRS$it 

[0018] i^=yy'7m,2 0 1 CDHKJIS^^liJn-rS 
t. ^»){fflr-'Jit^f*:2 1 0RtX?ATP-h2 1 5fc 
(rm^zh-yXMzm^-thmLYv^'^s.^ Vif^—)V2 

¥i*:2 1 0R{il<5-^'>i-< f*:-;l'2 1 6(=:*¥£E$^i, 
T£&lc»i!)LTlI^flir-U^fls2 1 OLli«i&^ 
i., ^cO^m. W7'-y¥#:2 1 OL. 2 1 OR^tcSI^ 
tix/lV<;l^b 2 1 2{iiS'i:^:^(6it^t!)L. ^O^^^ 

[0019] %M<mmz\tmi.^)vvwmr'- u 2 1 
otcSitjEB-r&iiasr-'j (as^-r) *>m»t^tt. 

>'Ph2 1 2f±riO*![»r-Ufc^#»(t'5nTV^S. 

<^)VV^mW^\,zX^ . :t.yi>yE<rmti\i'^Wmm. 

LTf^l&RW^IBlH-S. 

[00201 *^'7>'^':>^-X20 2RP*J{C;{i:, X:?— 

«>'-x^'•^-:J'l*^EiS$^^•CV^4. X:J'-:$'«>''i^. 
U-tJ'lT-W, :5'9>'^'«2 0 I<05^^-f->'N'ai(CT'> 
^-a-^ 6 0A<:T-i^"2 5 StCi OSIS^fLTV^?, . T 
'!7:J'-n-^' 6 OcOf^lffiJtiiiSSil&'f ^--^Xt^-:? 5 
OtS. ^7y^'^-X202(C;K;UV279t:<fcOSS« 

[00 2 1 y 7T>'2 8 0{i.^cO*iltnitgB2 80a 
<0«g8K^S: h 2 4 6 fcli 0 T'>^'-o- ^' 6 0 tcH 
«$itT*50. 7r>'280{i5i''x^'28 2^/l-L-T 
7 r 2 8 1 J: OSipilT . 

[00 2 21 i7 5>:J'»2 0 1±IC{4. Buiex:?'-:?* 
i^a: ^-y- rJ' 1 i: ttS(t2 0 9 i: OOlrxmir .y 2 

3 l^^H^^nTfe"?. it7)X7*oir.yh231twli:7 
7>-;5'«l2 0 l*»4>;^ixW7h ^lEtt-r 

ro^-y h 2 3 Hi, ^is:Mv^mm^^hT^yr\.z 

m)'k^^-thfz»>(r)i^^2 3 2 t-#:Wt=:m$ixT 
[002 3] IlSJi. MiBx:?-^*i;^x:T^^-:$' ICO 
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100 241 ECUWi. X:S'~:^m>':-i^\y-^l(0 
S&4 0 0<7)ai:b5:T^SiOb^jL^-h«E (U^juV— 

^im^-mm. 14. 5V) izmmti>u^zL]^ 
->i oot, ji>'jyf^±mi,zi'yy^m2oi 

24. i^-hX'f >y^25. r-^ H/l^;^^-xf-2 6. J$ 
a]7l<i§■^r:x^^2 7ijJ:t/^/^^^;iy^V^■»f3 0*>'^gi!^^^. # 
gp*>A,«iaifi^*^'ECU(cA:'3$:h.&. ,^3-^;W2i 
cDZ<J:(Rllc»i;^r^^2 2 *<JiSg$nT \^h. 

10 0 26] $^>tC. ECUCli. X^'-^"JW~3 

4, X^-^'X-^ -y^SS, Xb yr;^'f -y^3 6, 3 

-rJ'Sg. :^e-b'-fe>'-9-4 0. :t-^>'^'-^X^'4 1, 
fcit/^^-y h4 2*ijg^$ixi,, 's-y h4 
2Wi. -r ■^V-X'f 7^4 3*iM{t^><l&. 
[0027] ±fS(^#«5lC«, ^-f i-X4 4 fci 

t/^-f y;^'f •yf-4 S-^iYL-XJ^yy-') 4 6*^<^msS*^' 
=5rJ3. A-y7^'J4 6{i. ;^:5'-i5"Jl^-3 

4^cJ:-oTECU^ci^«S^$^^^-:^r. ;'{>f>'X^ -y 

f 00 28 J 124 {i, mrieECU(55X-^>-:ryN'.y;?$lJ^ 
y -y>''(Hli?g4 0 0{±. ii:?^iS^Sn7t20C7)FET<7)3 

[0 0 2 9] X^y^^>'N'-y^'jWffllgB7 0 0fc*JW^T. X 

f— i''fJSSP7 3{i, X3-9f^^^>^2 9(r)^-hm^ 
{;:*-:yv^-C:5'^>-i?tt2 0 1 Ol lH]te2:X-r-i^'# 0~ 
#3 503 6;:^T— i^'lC^WL. ^yNVU-9-3 0*j?6^ 

[0030] x^-iT^^^mmui 4 {±, HtiiexT- 
T^i^'fj^sp 7 3 tc J: i.n'^^nkx/mmx^-im 

7 4 {C J: 0 $ ix;tiliSl^ia A t n t C 

[003 1] XA— r-f-ifcia^gC7 2«. wi§d.X^- 
i^'W^§P7 3(cJ;^fJ^«{cS-:JuT. 

•yi^'ii]SS4 0 o<r>^j-<^-F^T\,zmk^hy- v^s. 

•yi^'lfil?&4 0 Otf5#>x'V-FET^tt*&i--S.. 



[0032] <J:v%t\ ±IBL:^;;^^>^n'-y ^$ija5gB7 
ittHH0l:#B?XTgiBfl-rs. 06(a) ifyVi^m 

o\i:m^-th<r>\,zm^hCfvy^y'?'V)V9 

m k-^yyi':hBlb(r>mWi^^LXt3*). 9=jV^y 

[ 0 0 3 3 ] -y r S 1 1 T-X>-i/V#it*«:B?in$n 
§ t , XT -y r S 1 2 , S 1 3 T'li. X-f->''ffl^^7 

f\.h> d^T. 3S«EX7^->''*tXx->''#0~#l 1<?5 
V^-rix*^T'Jb5K.<fXT-y7'S 1 4>^v^iP^, Xt— 1 
2~~#3 2<0V^-fiTj!>»-?:-S>it(fX-f«yTS 1 B^Ji;^*^, 
{-f-^jthh. XT— 3 3-# 3 5<0V^-rix 
fJfenti'XT-yr S 1 XT-yrS 1 4 , 

S16X-(i, TJ.-T-f-Jtl5^a87 7(cfcV>T, mii 
v?;WXOTi-T-f-Jt*«7 0%fc^$tV. XT«yr 
S 1 5Xli8 0%l,zmm^iXh, 

[0034] z<7ix o ^Ti-T -i -]t(7>mmmii. 
mzmm-hx a ^m:miz:^y>^'m2 o i t^is 

cr>^m (im.m) x'-\rwzm'^^^bMz. ^ixmv 
(Dn'&x'\mm\ -^mwrni^-^miz-th tcihiz^iyti 

-6, 

[00351 XT-yT-S 1 IX'kt. Vv^ f<^7 lifmi 
^^$n7tT A-T ^ -itX-^WM^r*) -y i^'llIK4 0 

o<o^f<^-FET^mn[.xm!mm:mm-h, x 

T-yrsi Stii, jIjSL/SXt— >'#nc7)5im^!g|A 

tn i)^m%i.x^-im^^i^smm7 Ai,zi. othsa^tt 

[00 361 XT-yrS 1 9T'{4, jS^JfiHgP? 5tCfc 
V^T, i5'5>'^'*a62 0 l*iXT— i^'tOf^i^^bi^* 
i5a^JBaL:t*»S*»*^¥iJS$<x2). Xt- J^'ttOSril 
jiLTV^^ttiXtf , XT-yrS 2 1 tCfcV^T. fiMKM 

iiiSLitXT-i^'* ( n - 1 ) OiiiS^fgA t n-ltcO 
Jt [ A t n/A t n-1] *^iiRref (3|s:|^|t?g®T' 
4/3) t&m^iXh. mmmn^it CAtn/ 
A t n-13 *i«^eRref ^±.m-7X\^^j:\fix\i. Wd. 
Xt /TS 1 2^^Tj33Eira&**ffiS$:h., C:#tt¥ 

[ 0 0 3 7 ] Ci-C. x.yi;yi^±m:t^£h-h^Wi 
i&fiiSA*. 06(c) fcfflSlAT'ji^LTtidt, frUlfcJ: 

A^V-S' 1 *«7 0%<OTA-T'f -itT'i£eigB$*i.t: 
^^xV^'ltJiXT-i^tO (g^^ 
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0 1 *iX7=— 3 2 tl?'MLJt*^A^*^fJg$ 
n^. :5'7>';?i62 0 l*»';^r-i''#3 2tcj'jaL;ti: 
fiJS$fT-l.t. ;^7^-yrS2 2tt5V>T, HtilSi£lKa« 

[0038] -S". iEfeBBi&fiB*^ 06 (c) iCtt^B 

(a) (z^L5tJ:3tc, ^7^->''#0tMl.^lu 

«T-rS. ^UT. X^'v~rS1\\,z^\^X. BulBiliS 
l^raifc [A t n/A t n-1] *^»gffli04/3J.:l± 

10 0 3 91 Cico J; 0 tc, 2|s||S©g^tii;x>-i;'i^#it 

sm±m^.<o^m m^rn) x'$)'>xs.mR:f3<^m\.^{iL 
[0040]$ ^> ^m:mmmv\±^ 9 >^ w 2 o i 

(■r^iy-h. X'r-i^') 2:«i»rrSD-^'«JS-fey9-2 
[004 11 

[ 0 0 4 2 1 (1) 9'^y9mffmk%M<r)±Mti^i^m-^ 



y>'9mimm<D&mtx'^(iizm-tzk*^x^^. 
[0043] ^fz. 9^yi^mco±jz<m^^n^<r>m^ 
Am^$ti6i 0 i>mi.zi^yy:^m<7)Mm;nm<r>±m^ 

T'ffj]:$-y:2.Ci:*<T'#.|). 

[00441 (2) Xi$^-:S^=f:-iSfcmmmmhJ\^i't:. 

±w.}^tij:r/^cr)'^mx'ii^ti&9[-<r>&.sx o tffiT$ 
mif'^miMJm^n^mx.x a c:i:S:i?s±T'# ?. 

[0045] (3) 9=7 y9mafm^\z^m:mm 

^<mmz^mmm-^w±.\.. ^(omma^i: 
mmLX9 7y9m^^^izim.^'^tcr>x\ x^-^' 
=t-9^mm!^isiimmr^zbtfix'^ , m,:fjmms. 

coi&m^miz^^. 

[0046] (4) 9^y9m<onmSli. X9—9=^~ 

9<r)u-9Am.imii-th^y^<r>^^t,zm^\^xmii 
■r-siatcL/icT)-?-. 9^y9m2oi<r>n^^imit 
h-rz^xT)"^ y^^%mi>zmnhiiL<mti^^j:\^. 

w.mmmx'hh. 

[021 m\<r>:x^y9':^--/V<r>9vy9mfizv^':> 
mx'hh. 

[04] 03<?5ECU<7)±SSP<O««^^L;t7'a-/ 

[051 :z.^yyj<.')>9mn<r>yu~^^r-YXh 

[06] x^>';;^>N'./:?«!iiip«oiftf^^0T3b^. 
[^$#<o|jiBB] 

l - X^'-^'^i^'x^W-^'. 2-X>( ^-^jLCiU y h, 
3 0" ^»ifc^>'^VH^. 1 0 0 - ^=^r jlI^-:?, 20 l---? 

4 0 0-3ffl^jS^gE7''J-7i^'|sIB. 7 00 
■•■:^>(y9'^<y9mmu 
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